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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a particular composition having a narrow 
particle size distribution, a large specific surface area and a uniform 
composition, and useful as powder for a positive electrode active material for 
a lithium ion secondary cell, a method for producing it, and the lithium ion 
secondary cell using the composition. 

SOLUTION: This particular composition is composed of secondary particles 
comprising coalescence of primary particles, and the primary particles are 
expressed by the formula: LiMn<SB>1-x</SB>A<SB>x</SB>0<SB>y</SB> [(x) is a 
rational number of 0-0.25; (y) is a rational number of 1.875-2.25; A is 
selected from the group of B, Mg, Al, Si, Sc, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, 
Ga, Y, Zr, Nb, Mo, Ru, Sn, Sb, La, Ce, Pr, Nd, Hf. Ta and Pb.] and each 
particle is substantially spherical, and the particles have 0.1-5 μm average 
particle diameter, and each of the secondary particles is substantially 
spherical and has 1-100 μm average particle diameter and 0.1-10 
m<SP>2</SP>/g specific surface area. 
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ABSTRACTED-PUB-NO: JP 11001323A 
BASIC-ABSTRACT: 

Granular lithium manganate compsn. is characterised in that it is a granular 
compsn. of secondary particles consisting of primary particles, the primary 
particles consist of a lithium manganese cpd. oxide of formula LiMnl-xAxOy (I) 
are actually globular, and have average diameters of 1 -5 mu m and the secondary 
particles are actually globular and have average particle diameters of 1-100 mu 
m and specific surface areas of 0.1-10 m2/g. x = rational number of 0-0.25; y = 
rational number of 1.875-2.25; A = at least one of B, Mg, Al, Si, Sc, Ti, V, 
Cr, Fe, Co, Ni, Cu, Zn, Ga, Y, Zr, Nb, Mo, Ru, Sn, Sb, La. Ce, Pr, Nd. Hf, Ta, 
and Pb. 

USE - The granular compsn. can be used as an active substance of positive 
electrodes in lithium ion secondary batteries. 

ADVANTAGE - The granular compsn. has narrow particle size distribution, a large 
specific surface area, and a homogeneous compsn. 
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thZt1fiX%h<ox, f!i:m(f)%WmSZ'^mLt:m- . 

mc, mixhWi-mmmvsiLimziR':>xi>x 

<, mtlMbW^f.z^-^xi>X\\ tfz, JiEte^iK 

y)'ftm^ixtcmmi, m^LxMrnm-thztifiT^ 
h, tfz, wmntizmmthzbiiX'^h. 

[0033] Si^tfefiifiiaS-SJt 

*), m=Fi}^m-i-hzbm<, ttz, 
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[0034] ^^^mcomumizx o . mij^m-x-h 

x\ li^i^^mi.i^'^-ccoRmx'wm^ixifzV), -fo 
immwm<^t:iii,, tfz. ^mmm&mx'^ 
m^iiim^^^i^m^-^y^ytLxn. -im^F 

i)<1k^ LT^rl>«*tcOZ»:fe^O¥i^&^^{5*< 1-10 

OMm-c«>s±ffi-«* ( 2 ) X'm^ixii><^imm 
■tiiif, *ji-^j»^:ty-<!imM<oiEmmi'Stix^ lo 

[0 035] ±i&jEmm9\i. nm.'F^m 

nti%W<.-:^ h fc Lxm^tih. hWmMt LX 

t4, ^j^^^Mitv-drnm^za^^x^^^m^z^ 
^i\^%'i^mmmx'hint¥nz^^tvf. mt\i. 

mt. }ii'}73^-\^ymmw^imfhzbii^x'^i. 
zii(,ti. mTmixhx<, 2ma±.i:mLx 20 

±ie;l«'<-;^ 1-5 ofifi%*<i?3: Lv^. 
x')mL<ii. 2-3om*%-c'*>&, 

10 0 3 61 UEttJtWt UT»44tCliB«$fl.-f , mi 

y, x-fv>'-raeu>'-v'xyftM^ (EPD 30 

M) . xiv-^^y\tEPY)m^ xf-vy-rf-^i/jiy-:! 

A, d?'jy:J'i^'xy, 7 y*:/A, ;K';xf-V>'5j-df-1^ 

ft%*«ifttv^. x*)mi<ii, 2-3omt%x'h 

[00 37] ±127^ 5-i:LT<i. Uf-'>A-<^y- 

K^^ii^rv^*?. iiS, iJe^'<-Xb+. 0-3 0 
[0 0 38] 2(s:|6BBcO'Jf-»:7A'f ^VZ»:l?fi(CJiV^ 

[0039] *^BB<7) y A'f Jj- yZiXSiffiJl, iES 50 



#m^ll-1323 

1 0 

mnmzmm'FTih'o. ±fe-»[ti^^¥i^m^g 

\i. i-ioournX'S)^. immmi, 0. i~io 
m2 /sx'h-ox. nm^^f}^m\'^tk^mmi:m 
Ltv>i,o-c, mstc*tta^^tt. i*}a5|g«i;. m. 
m^'i'cojmm. vsm*»<om^ziiixm^ 

[0040] *fKB<0 'J f-^'A'f ;t>'Z:»:Sffifi, 

a. y-hm^-ivvy^ m^n^. zi-YXyxyty^i- 
ffi^mmm^wmzmii-th zta^x^^i. 

[004 1] 

imm) likTizmm^mfx^^m^mizmKm 
miifi. :^miiztif>miiis.m<^/*izm:^^tiih<D 

[0042]|lifeMl 

-»5e^ t r ^: SHiJcS^ S 2 ju in<0 

mst-ry/fy<7)Xy*j-i,zmmM.T, A^mit-Th^J^ 

cozijce^w^a^ati. 2iumX'h-^tz. ±k*^ 
fiHiaiaK 1 0 ox:. i«gfejtraii#S9 ei^ST;!^^!!® 

Lit. ±ti>m<r>9m^imnztbif>t:, RJERT 

x9u-«-iFja. Tfcjftt. loo-cx'^m^^fz 

zmfX'titztmmtifi. *mi&m<7)~m.=F 
(00431 ±i2Ti^a^gxif±ieit^Biai4, te 

Srffll^Tlil^L, ff«<7)2 0 0ffl 

^SUffl^l^ (Monosorb. Quontach 
romeaS) Irfflt^TffleL^. 
[0044] llig^2 

■7yi«'yfcrjys>hS't;l'itr0. 9:0. i<r>imx' 

m^Ltietmim^^mnm^m i tmmmv. 
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^r^j/TKilibvy;^?^ (Mno.soCoo. loOOH) Srit 
Hzttibtc. Rimim, x^y-SriFifi. 7lc8feL, 

1 oo-criaiftS-fr^Sb. f*<!,fiyt:»*<oxi»iiiif/'?^ 
[0045] m&ms 

vy;<f yi:gfe?:^:;Ht-eo . 8:0. 2co]t*-C1g^t 
*iHt-7V;5ry (Mnfl.8«Feo.2oOOH) Sr^Jt. t# 

ti^^'c. RlCiftTa. X7'J-$-i§a, *aL. 100 

[0046] m&m4 

■?y:ffyb=-yyfl't:^/U}tX'0. 95:0. 0 5Oit 
X\ 3}-df^'7Ki|fl:'7y;<ry (Mno.ssNio.osOOH) 

■^it:mnmzm^(r)ijm^x-h*) . z:<m^(0¥m 
m-miioumvih-:>fz. ^a^^y-ym^-^y/fy 

-!ty^yiii:Mt-^&i:lLtLfii. Z<7)XyV-i: 
;l--h^W-rtCttii^. Iilll!ft«iaia«2 0 0-C, Mft 

«iai*ia4i^-C7j<sijiPiL^. J:Sjaa<^i!s*ftSr 

1 oox:Tie*S§-t7^c^- ^^>#i./j^*<^x«iii]l^ 
/■<^-yi:m&Lfitz^. vi-'^A-ry^'y^^mit 
mnmc^^'^^-yxhizkimu^tit'i. m&mi 

[OO4 7]|lte0!l5 

vy;!ryfcA^xn?A?:t;Hfe-eO. 98:0. 0 2<?) 

mx-m-^Ltzstmm^^mitmi&f^i tm<o-^ 

:t^x*iJ<b-7y;yy {Mno.9BVo.oiOOH) 



7) . !Hfm^ll-1323 

'l 2 

50umXhr,fz, ±ii:f^i^ymit'7y/fy5=tMZ 

*i!-(k';^'^A6t;i'?rS^L. z<om^(,z-i :i-y^ 

u-rtzikii^. tm9mm2 o ox:, nmmm 
2 4 ^jsiT7i<mm Lti. ±Mmm(^9mfkn-i:m i iz 

tt»7t. Sjmi^. :^yV-iPm. 10 

10 ox:-cse«$-^a, ni>ix/::f»^<oxmw^f-y 

m^Lfztz^. 'j^^j^'7y:tfym-^mimbmm 
(o/^i'-yx'hictij^^ixfi, mimitmmff) 

S!lSg*ff^r^. mW:i^2iZ7ikLfi. 
[0048] HSfeWle 

m&m4 X-nhivtc U ^^J^'7y:ffy^^^it'mM 1 
OgS'T;i/5-^;i^>y+:+tcAii. ^#BIM 
-c, 1 5 ox:, 1 ommMimiVf-yti. ijEJoao 

20 j*-7yayisL^mtmW)^-ii^-yvt>i>zbim 

[0 04 9111*60117 

mm 1 U ^-^i^vy ;<f y«^B8fl:«al»* l 

og*T/P5:^;i-'y^*{=A/T.. msyp*. mm^m^ 

X\ 4 5 ox;, 1 5B#SSS^n«iS-tTo/>:. JJeS!!S«0 

m^imiiztbifit:. ^^iimmt. m^<o^ 
\mi^x\ xm.m^-<^-yi:m^itibz6. vi-^ 

j:.'7y:ifym-^mimbmm(0J^^-yxi>i:Lbi}m 

30 mtitc, mmibmm^ifh\i&skt:m2{z 

. [OO5O]|IS6018 

mmibmizijmv. ^^i^^^mtzy^y (Mn 

OOH) n(3iifz^^iyAmit'7y:^-y{i. - 

jxs^***-^ Lfzmmm^zmt<DZjm^x'S> *) . z»: 

40 OOX:, M!bHmi^4ii$l3lt';kf!!l$!@Ly^. 

mm. *iifeL. 1 0 or-cisjas-aTtts, ^l^>^^3t» 
3ie<ox»@t»f''<^'->'i'ai^Ly::fci5, y-f-^Avy 
;if ylS^K^bliJi: |Bl«<0>'N-^'->'T'J>6Cl t *55il2?it 
II^IMli:l^«'^8^!l^^fTV^. ^S:S2fc:^L 

[00511 mm9 

vyXf>'tT/l'$~'>i»Sr^/UitTO. 95 : 0. 05 
b^j:iXo^j:mTm-^Lt:mi^im*>^tzZbm 

50 14, iisfi^i 1 bmmtz Lx , jj-if i^*gHt7 y^y ( m 
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no.ssAlo.osOOH) Sr^^. f#^>^l/'^:tdf 

3!iD5ftiiK2 0 or. }fraj»j!asi^ra i 2i^t'7i<sftSii 

[00 5 23 ll]5feMlO 

7y;<ryfc^'oA^t;UifC0. 95:0. OSi^rS 
ro.osOOH) ^{#;^^. nhiXtziC^'y:^mt'7yi}y 

is^2 0 o-c. nmm^^i 2mm::^mmLtz, 

*i*t. 1 0 QiC-Ctett^-li-Tta. 4*<jitfc 

^*^0X|R[HI^r>^■^'->-5•»^L/>:fcC:^, Uf-'^AV 



i|tffl^ll-1323 

'l4 

tz. 

m33mmmm^ (i992)i«jiis&*^i5~ 

1 6MOjiU:) tiWi:^^i^:/m^-7yiiy 1 ^/l^t;k 
IS?<L'J^'>i»l*;Pi&te*t^U^. ISSM^^r 

ox;, 1 5WSimmmm^'^->tz. ±.imm<mm 

^i^\{ztt»>tz, nhlxrzWiMi. XiMHiitff^'C^' 
-y^m^Lftt:.^. Vi-^M.-7y/fy^^mff) 
j^-^-yx^h-itztiK :imMm=^m±if-§.\^^ziim 
Ltim'^mmx'h'it:, mm i tmnnm^t:^ 

V^, ife«^^2{=^L^. 
COO54litl»0ll2 

if!E<03l-# i^/KK^kv yiSy3 ^MZ7m<t U a 6 

saauc. ije^o5!ia^s:^it*i:«)/c. R*ej»^7 
;^9';-*ra, 7jciftt, i o ox:-c<e«s-fr)t 

f^, ^#^>ilfc«)*OXlS[51#f/t^'->'?:a!|^Uci:C: 

fZTv^Ltz. 
[0055] 
t^l] 
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[0057] mm^x^^hiitz 'J f"^ Avyx^ytt^ 
B!-(b!|!5<omi^m^¥«^Hl{c^L^^. iiJt. ^SfelM 

■J-^yT'^-y^. &t/^, r7Dy-Jr. 87 : 6. 5 : 
6. 5<^agJtrJ:<^L. ji?^Or;^r>'l'^>»<-yi^ 
A (2 0inm<^) Ki^-t^^BL, ^<Otk, 200kg 
/cmz -CEifUcf^, ^T. 1 5 0X:t'*«»l 71^ 

?S(2 0mm*. 0. 2mmJf;^i) 

fa. tfz. wmwm. iMOLicio* oroifwy 

;5r---KJt— h^?Si: 1. 2-i'*->< h'^xX^'ytcoS^ 
a ( 1 : 1 ) •C-7k-»-S:2 0ppmttTtL3tt><05:, -b 

[00 59] Ue^^fci r)f^t;t:«?fiSrfflVir . 
0. 2mA/cm2 mffi®EE*«4. 3- 

2. OViOH-e^StmS'SOSLJt. C<0E«itt7^/l' 



* 3t*t!t. 

[0060] ^ifefiiyi 2 'J^^A'<:^y-}!>iWM<^m 
IUg0i| 8 iTJ^ U A-7 ylS^K-ffcilij^fflv % 

yt:ii:JiW<iiisfe0yi 1 fci^^fcLr. zd^mmirsm 

30 SjiL7tmJl!!S:ffl<'>T, 0. 2mA/cin2 «0- 

^«8St'. ^«E*M. 3~2. OVOHTjfe&S* 

[0 06 11 Jt«{fiflJ3 'J^'»A-Y:ty-<jc1g:?m.tOig 
it(3) 

tfc. WMLtimmm^'^X. O. 2mA/cra» <o- 
^mat'. mffi«EAM. 3~2. OVnmTMlM't 

40 [0062lit«W4 U^^A^^y-'^Wm<r)^ 

m (4) 

tczt mi±m^m 1 1 1 mm^ lx . z<xm&i:m 

Lfc. »3iLJti8JS*fflOt, 0. 2mA/cm« <0- 

i^amEAM. 3~2. ovoiar^scii^ 

[00631 
[S3] 
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= [ia2]|lifiWI6<^?^«5lifig!|5jOX|||iI»ff-A'-bt' 
ft*. XfiSfiK (CP s ) f*Os ««n±. ig 

[04] llSlffJl 10U^'>A^:tyil»««!!«)«lS& 
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